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(54) Removable Probe-cariying 
Sealing Plug for Spaced Apart Wall 
Structure 



(57) The plug includes an axial shaft 
1 2, a mating end 1 8 of which is spring 
coupled to a nnating portion 26 of a 
sealing plug 20. The other end of the 
shaft includes an externally threaded 
portion 14 and a flanged portion 16. 
The sealing plug also includes an 
externally threaded portion 22 and a 
flanged portion 24. The spring 
normally mates the shaft and sealing 
plug together so that the members are 



rotationally engaged and portion 1 4 
can be engaged with threading 1 A In 
wall 1 . When the spring is suitably 
compressed, Fig. 2 (not shown), the 
mating relationship is removed so that 
the members are rotationally 
disengaged and portion 22 can be 
engaged with threading 2A in wall 2. 
The plug is particularly useful in 
conveniently sealing double wall 
combustors such as those in gas 
turbine engines whilst carrying a 
probe 40 to measure, e.g. temperature 
and pressure, between walls 1 and 2 
and to the side of wall 1 remote from 
wall 2. 
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SPECIFICATION 

Removable Sealing Plug for Spaced Apart Wall 
Structure 

The present invention relates to aperture 
5 sealing means and, more particularly, to such 
sealing means for sealing opposing apertures In a 
structure of the type having spaced apart walls^ 
In carrying out one form of our invention, we 
provide apparatus for removably sealing at least a 
1 0 pair of opposing apertures In a structure of the 
type having at least two spaced apart walls. Each 
of the walls includes at least one of the opposing 
apertures. First shaft means is provided and 
extends between the two spaced apart walls. The 
1 5 first shaft means includes a pair of axially 

opposing ends. One of the ends includes fastening 
and sealing means for removably fastening In a 
substantially sealed manner to the opposing 
aperture in one of the walls. The other of the ends 
20 includes first mating means for mating with a 
second sealing means. Rotationally torqueable 
: ! second sealing means is provided and includes 
; ' jfastehjng and sealing means for removably 
! ifastening in a substantially sealed manner to the 
25: opposing aperture in the other wall. The second 
^ ^sealing means further includes second mating 
I i^jmeansfprmating with the first mating means, 
i ) Icdmpcessible spring means couples the first shaft 
T -^Imeans and the second sealing means for 
"SiS! ^;engaging the first and second mating means 
' wherein the first and second mating means are 
^normally urged together by the spring means and 
wherein the first shaft means and the second 
sealing means are rotationally engaged such that 
35 rotational torque applied to the second sealing 
means is transferred to the first sealing means. A 
predetermined compression of the spring means 
separates the first and second mating means such 
that the first shaft means and the second sealing 
40 means are rotationally disengaged. 

Figure 1 is a partially sectioned elevational 
view showing one form of removable sealing 
means of the present invention. 

Figure 2 is a partially sectioned elevational 
45 view, taken as in Figure 1 , showing one form of 
operation of the removable sealing means of 
Figure 1 . 

Referring initially to Figure 1 , one form of 
sealing means of the present invention Is 

50 generally designated 1 0 and, may, for example, 
represent a borescope plug. The borescope plug 
1 0 includes a first axial shaft 1 2 having a pair of 
opposing axial ends 1 2A and 1 2B. The end 1 2A 
of the shaft 12 includes fastening means 14 

55 which may, for example, be in the form of 

conventional external threads. The end 12A also 
includes sealing means 1 6 which may, for 
example, be in the form of a flange, for sealing 
internally threaded aperture lAin wall 1. For 

60 reasons which will be more fully understood later, 
the end 1 2A may also include a wrenching 
nnrtinn 1 9. The other end 1 2B of the shaft 1 2 



example, comprise a hexagonally shaped 

65 structure. 

Second sealing means 20 which may, for 
example, be in the form of a rotationally 
torqueable plug, is provided for mating with first 
shaft 1 2. Plug 20 includes fastening means 22, 

70 which may, for example, be in the form of 

conventional external threads for fastening to an 
internally threaded aperture 2A in wall 2. Plug 20 
also includes sealing means 24, which may be In 
the form of a flange, for sealing to wall 2. Plug 20 

75 includes mating means 26 for mating with mating 
means 1 8 of shaft 1 2. More particularly, mating 
means 26 may be in the form of an internally 
formed, i.e. female, hexagonal structure for 
mating with the corresponding externally formed, 

80 i.e., male, hexagonal mating means 1 8. For 

reasons which will be more fully understood later, 
the internal mating means 26 of plug 20 extends 
axially only for a distance D within the plug 20. 
Also, a clearance C is provided between the . 

85 mating means 1 8 and the axial inner sidewali 208 
of the plug 20 (see Figure 2). A ring 28,.preferably 
removable, is provided in groove 28' tp. i"estrain . 
axial movement of mating means 1 S cpmp^^^^^^ 

OUt0fplug20. oviu 

90 Compressible spring means 30 is.prov^^^ 
coupling shaft mating means 1 8 .with 'fj^^^ 
means 26:The compressiblespring^rjie^ 
may be positioned between idxlallyyou^^^ 
1 8A of mating means 1 8 and axially Jpper su^^ 

95 20A of plug 20. The normal position .pf the piug r ^ 
20 is as shown in Rgure 1 . More particulariy, in • 
the normal position, spring 30 urges shaiPt mating , 
means 1 8 and plug mating means 26 together. In 
this position, the shaft 1 2 and plug 20 ar^ 
1 00 rotationally engaged such that rotational torque 
applied to the plug 20 is transferred to the shaft 
12. 

Referring now to the operation of the 
borescope plug 1 0. Typically, beginning with the 

105 normal position of Figure 1 for a sealing 
operation, rotational torque (see arrow R) is 
applied to the relatively large torqueable 
wrenching head 32 of the outer plug 20. The 
head 32 is sized so as to be capable of 

1 10 transferring the desired magnitude of rotational 
torque. This rotational torque is transferred to the 
shaft 1 2 and, hence, to the fastening means 14. 
The head 32 is continued to be torqued so as to 
sufficiently fasten and seal the aperture 1 A in wall 

115 1 . When shaft 1 2 and flange 1 6 have sufficiently 
sealed the aperture 1 A in wall 1 , the spring 30 is 
then compressed, wherein mating means 1 8 and 
26 are no longer mated and plug 20 and shaft 12 
are rotationally disengaged. This position of 

1 20 rotational disengagement is shown In Figure 2 
wherein like reference numerals represent like 
elements of Figure 1 . Accordingly, at this position, 
head 32 of plug 20 can be further rotationally 
torqued until fastening means 22 securely fastens 

1 25 and sealing means 24 appropriately seals the 
aperture 2A in wall 2, resulting in the relationship 
shown in Figure 2. 
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1 0, when in the sealed position of Figure 2, 
pernnits axial and transverse relative movement of 
the plug 20 and shaft 12 (see arrows). This 
relative movement is particularly desirable for 
5 applications involving environments characterized 
by thermal variations and/or mechanical 
deflections. 

Removal of the plug 1 0 from the opposing 
apertures in the spaced apart walls 1 and 2 is 

1 0 simply accomplished by reversing the above 
procedures. More particularly, beginning with the 
position shown in Figure 2, plug 20 Is simply 
reverse rotated until the aperture 2A in the wall 2 
is no longer sealed and the spring 30 is no longer 

1 5 compressed. At this point, the relationship shown 
in Figure 1 is obtained such that the mating 
means 1 8 and 26 are again mated and further 
reverse rotation of head 32 of plug 20 will remove 
end 1 2A from its fastening and sealing 

20 relationship to aperture 1 A in wall 1 . 

It is to be appreciated that, if desired, the 
borescope 1 0 of Figure 1 could also serve as an 
inspection and/or monitoring device. In this 
connection; as partially shown in Figure 2/the • ^ 

25 borescope plug 10 may actually include, or " ^l 
comprise, probe means 40 fof observihg • * 

properties, such as temperature and pressure, 
within the space defined between walls t and 2, ^ ' 
as wellies in the space beyond^wiali- 11-^^ m 

.30 . Claims '-^-J^^r ' " ^■■■.'-■^^^po.-^: - J .:r^-. 

. 1 . Apparatus for removably sealing; at least a - 
pair of opposing apertures in a structure-of the 
type having at least two spaced apart nivalis 
wherein each of the walls Includes at lebst one of 

35 the opposing apertures, which comprises: 

(a) first shaft means for extending between the 
two spaced apart walls and having a pair of axially 
opposing ends, one of said ends including 
fastening and sealing means for removably 

40 fastening in a substantially sealed manner to the 
opposing aperture in one of the walls, the other of 
said ends including first mating means for mating 
with a second sealing means; 

(b) rotationally torqueable second sealing 
45 means including fastening and sealing means for 

removably fastening in a substantially sealed 
manner to the opposing aperture in the other wall 
and further Including second mating means for 
mating with said first mating means; and 
50 (c) compressible spring means coupling said 
first shaft means and said second sealing means 
for engaging said first and second mating means 
wherein: 



(i) said first and second mating means are 
55 normally urged together by said spring means and 

wherein said first shaft means and second sealing 
means are rotationally engaged such that 
rotational torque applied to said second sealing 
means is transferred to said first sealing means; 
60 and 

(ii) a predetermined compression of said spring 
means separates said first and second mating 
means such that said first shaft means and said 
second sealing means are rotationally 

65 disengaged. 

2. Apparatus in accordance with claim 1 which 
comprises a borescope plug. 

3. Apparatus In accordance with claim 2 In 
which said borescope plug Includes probe means 

70 for observing properties within the space defined 
between the two spaced walls. 

4. Apparatus in accordance with claim 2 in 
which said borescope plug includes probe means 
for observing properties in the space beyond the 

75 one wall and remote from the other wall. 

5. Apparatus in accordance with claim 2 In 
Which said second sealing means includes a -J^ - 
rotational ly torqueable plug and In wrhlcK %aid ■ ' 
fastening means of said second sealing^ means' ^-'-^ ^ 

80 includes external threads. v^^^rf^r^ ^. .^y^^r 

:'6. Apparatus in accordance with claim 5 in ' ' - 
.. T : ' ^ which s^^^^^^ means of said secdnd%ealirfg- - 

". .miean^^ihd • ^i- '"^-^ - ^ - ; [ - 

? * i CJ^7( iA^P^r3^"s^in accordance with claiifi'2 in 
85 which; said fastening meians of said first se^alihg 
■ . ' means includes external threads, r v;? ; ^ 
8; Apparatus In accordance with claim 7 in 
which said sealing means of said first sealing 
means includes a flange. ' 
90 9. Apparatus in accordance with claim 2 in 
which said first mating means comprises a male 
member and said second mating means 
comprises a corresponding female member, 

1 0, Apparatus in accordance with claim 8 in 
95 which said second mating means extends only 

partially axially Into said second sealing means. 

1 1 . Apparatus in accordance with claim 2 in 
which the spaced apart walls comprise 
compressor walls In a gas turbine engine. 

1 00 12. Apparatus In accordance with claim 2 In 
which the spaced apart walls comprise combustor 
walls in a gas turbine engine. 

1 3. Apparatus for removably sealing at least a ' 
pair of apertures substantially as hereinbefore 
1 05 described with reference to and as Illustrated In 
the drawings. 
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